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(57) ABSTRACT

The mvention relates to a valve for a pressurized fluid
cylinder comprising a member for manually controlling a
flow-regulating member, a sensor for detecting the position
of the member for manually controlling the regulating
member, a data acquisition, storage, and processing member,
and a display for information relating to the fluid flow and/or
pressure imposed by the regulating member and/or the valve
use mode, wherein when the manual control member 1s
disposed 1n an intermediate position between two respective
adjacent values of the flow and/or pressure of the fluid
allowed to pass from the upstream end to the downstream
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end, the data acquisition, storage and process member 1s
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15 Claims, 2 Drawing Sheets

(52) U.S. CL
CPC .. FI7C 2201/032 (2013.01); F17C 2201/058
(2013.01); FI17C 2205/0323 (2013.01); F17C
2205/0326 (2013.01); F17C 2221/00
(2013.01); FI17C 2221/011 (2013.01); F17C
2223/013 (2013.01); F17C 2223/0123
(2013.01); F17C 2250/032 (2013.01); F17C
2250/034 (2013.01); F17C 2250/036
(2013.01); F17C 2250/043 (2013.01); F17C
2250/0408 (2013.01); F17C 2250/0439
(2013.01); FI17C 2250/0491 (2013.01); F17C
2250/0495 (2013.01); F17C 2250/0694
(2013.01); F17C 2250/075 (2013.01); F17C
2250/077 (2013.01); F17C 2260/028
(2013.01); F17C 2260/038 (2013.01); F17C
2270/02 (2013.01); F17C 2270/025 (2013.01)

(56) References Cited
U.S. PATENT DOCUMENTS

8/2000 Hennemann et al.
2/2003 OQOudet et al.
3/2004 Peters et al.
5/2005 Jorczak et al.

0,098,646 A
0,518,749 Bl
2004/0045608 Al
2005/0103342 Al

6/2008 Gamard
2/2009 Burgess et al.
6/2010 Bleys et al.
9/2010 Kanie

6/2011 Wassel et al.

2008/0150739 Al
2009/0050218 Al
2010/0132474 Al
2010/0245098 Al
2011/0140850 Al

FOREIGN PATENT DOCUMENTS

FR 2 868 160 9/2005
FR 2 915 798 11/2008
GB 2 486 018 6/2012
WO WO 2005 093377 10/2005
WO WO 2012 164240 12/2012

OTHER PUBLICATTIONS

French Search Report and Written Opinion for related FR 1450524,

dated Oct. 24, 2013.
French Search Report and Written Opinion for related FR 1450525,
dated Oct. 24, 2013.
French Search Report and Written Opinion for related FR 1450526,
dated Oct. 24, 2013.
French Search Report and Written Opinion for related FR 1450528,
dated Oct. 24, 2013.
International Search Report and Written Opinion for corresponding

PC'T/FR2014/053124, dated Mar. 5, 2015.

International Search Report and Written Opinion for related PCT/
FR2014/053044, dated Mar. 18, 2015.

International Search Report and Written Opinion for related PCT/
FR2014/053460, dated Mar. 18, 2015.

International Search Report and Written Opinion for related PCT/
FR2014/053045, dated Mar. 18, 2015.

International Search Report and Int’]l Preliminary Report on Pat-
entability for related PCT/FR2015/050011, dated Mar. 18, 2015.



U.S. Patent Mar. 12, 2019 Sheet 1 of 2 US 10,228,091 B2

et e e R N R N e e

e 1‘;.::.*1. :":‘.:.'"'f:"'-"""""‘““"‘“"""""""""""’"Hﬁ' - _\l ‘1:*"'
£33 ;-ﬂiwﬂm-ﬁm\i:. 3 RS
[ e b . . . . . ) . ptt
et ] 3 . PO
§ a ' :"I. - ;LI‘I Ll
. . A . N . , - | ‘
N - T 3 ; *
18, 3 R
...'.L.-‘ - ..,,.l.;h.l-.,‘.l .L.iu'_‘. -._. .
SRR N SRR .'t":‘k;-*l-.‘?' o e
: : . .‘1..' t . P t b
E\ }: L, “'}:‘:- LS R 1._\&': o
- . ." ‘.l . A . 'ﬁ-‘l":' ‘¥ . E 'm . u '." .
. i e . 1 -h . s Pl
h%-ﬁ e B ‘E E"‘h ‘ ’ 1‘..‘;?__\;::??_.“11“: "1.3;_,..__.._.‘.-"_. . . s.
¥ h“*.""i‘iﬁ‘rii\:f"a'.r-l',i‘-‘i i,w.;-;u;r.f::-.é:? RRESU R S8
AT 0 N i F &
Q Faaad PO "-.i: R
SX n Ay Xhioan T
-_,": 1{_.4‘ ,f_,: h\} . .'!..‘!-.IA' \u‘;‘-{:;* {‘_“-‘j..t .“-.'-;::‘1'1-*‘!1‘ _ .
) },"\ N G Wadainw e bR ey e e e T : "*:-:q.
. :';a ‘ ‘hl \*I .. }l‘ﬁ‘:’l\_ \_E - R 11‘ -"""‘"llI --._11-1|-*1‘.\__.,_...__‘ -.-"‘\.. |_.- )
iy ‘k:l} ., K :h"‘..".,_'-r‘_'.:-:q,_-'*‘a- . :‘I e e H " W 1‘& .
. e - - n e
Ty o o :E g E:‘ il
I S S N
r 4t . N .
I A
- - ' . -
*. EL‘T *:_:"‘ . . -l"..?l . . .L'
?l- - \. . 1‘.1 < ‘H.{‘l .. n )
i '?-L.lll '1"1'.1_ .‘?"h“- ) ' -
dant g Y-
3 y
A >
'1::-1"; ' ";-:"" i ;
PRI ¢
¥, ﬂ L h
T 's 1‘:
i“ i
] g
3 3
R Y RO T e T
'::.-11 ."l 1._': '
N
Al P yh
h iy '
3 § i
hle:: ol S b
TR N
LN,
"L
.2 -‘*F'.'”“‘x‘-:\'.-
.I‘:li -'i‘. ¢-. 1 .
- : : h 1,'\_“._‘\_“51‘1;‘:"'_?::_":_'.} T
3’-"5\- N ey § &9
R 3 .} : K : -
- z . \ . . k, TN : :11.-
t;""-:.‘;‘iu o i“r by i ) LR k._ : ':'L:'lﬂ:* = *:'"."".‘;{E. {rﬁ
..,I':... - 'i‘h ._i"';\r""-.j-."l_'.,"!-}"-._. 1::‘;-3*‘ Con -\':"h e St e o B B S B .*._?:...:.,';.:_: 'b
. : : o : & E : : . _
S P . EIREEED O
I."'p‘:.p" b 1?' ’ ) o Q\\"‘ ! %:1:-_'_':-_1:1:‘ ;‘h-"h.__"-"h.-"l_:l, .
L = e
P VR . |
i . ' e e T a AT a e T
f' '{\. LR T A e Al ey
S e g . . - [ g
’ aty . -.'I';:}- ) * i :
$ RS o= T i
: AN AP SN
R R - ik
o R N AN
v . : I
3 SRRSO
¥, i RS
| R N P 3":%._ g ;
:"\ i :1 .:-'t' h'*“_‘“"f‘-;h. LI A g’
ot i AR RS \‘:h
4 % U % Wrecconcoty
SR B h A T < B ¢ S
ey e Ty AR R AR Y
B T By By oy L B m Ty B T T By 1y By oy Ty Ty
.'.:-;q‘a-ﬂ""ﬂv'.""'-";\\
—
A
' ._|.'l'||-|".laIII :
1-.‘!. I
i
g e
: Lt :
: e o
. W
. et
\ W
"-..“‘11-“‘:‘ e
o '1“'..7.:..;,_-1_11..-.."-_-'.'* . . ' Coal B
I'ln. ‘- - - F S -| ) . - : . . .
". . . "I-.'|. T -. -. —ax . . ) e .
. . R y K | . . n- -.hl q.-ﬁ.r.:r_.‘\'.'q - .. . M
: o e o w o - et T A A .
-‘-1-11-‘-‘_'-‘-5:‘*:2%:'-?-1;-;' R o "k'\ _
B B RO
A YN e L . 3
: B MR I b ' : L
oy '
: il RS . ‘_.‘!_r
: ' ‘-. . H
. X i
. ' 1. 1 . ' . A

R '...." ll.-:?hb '
“x

- . .
e e T T Ty T Ty T T %
DA A Ty

e - T e MW
g 2 jemeal
. _3”’" 5 B m .l:’h-,;.; .
F Lot a2

ant
P

"ﬁa.:w.nr:i |
-_*...- i._-‘l'.I*.‘_ .

AR A



US 10,228,091 B2

Sheet 2 of 2

L]
1
:

-l.‘l-;.-h-i.T;._"q"".'H'l".'I-;_-'I.'I.qh‘;-l‘l‘i.‘-Tl.‘i‘I.Tl."l‘.f'.x L _ 2

1"“'-'“-

Coel :
F A e Ay dddda Emga ',

Mar. 12, 2019

aTe Tl e e e,

- . . . .-..
P N Wl bt e g g ' ik ok o

SR A

..“ ..-. _C oy
TR

U.S. Patent

s
LN
(b AT
e
R
Yes) i
- EE I
et o
Pl Rl 4
i
- '
A TR
...' F 5r -. "
Pl - (s
]
AR AAALT S
LI
e ,.n.“_q____ #.1
e hikl\.lill‘iaqﬁnh.”“rlllﬁh\rﬂ”ﬂl LICIE ) ...“_ﬂ‘“.l..._.‘..vﬁ-hl.-\l\i__—l ...-..l...f.ll}n‘.... i "
e L TRy
f
. ..H... .
N
3
-l‘.
- st oy
- | By
o s ot ik
' " Lo
: ._ﬂ._nh.-n ’ “
.il_l.t-_. g
. .__.r...._- g
- s
.. .‘.i“_ﬂ 1-.
- Ry lp.Iui..l...l..u l..._-l.-_t.-_tr. ‘._._ql.lll.ll.__l 1....-5:.1:-."
- . ." -I.
\iﬂ._.L\ i .___.,_..u._ u”
. F i
.n e
.
N
L 3
il
jl..n;.h. “ )
R A "
L .-.._l‘.‘..!u.-i -u .
R PPy ...I.l.. - .-ﬂ.r.___ 3 “u
. Ir.l...-.-..-. ..1:1...”1!.. of o e -"..I.lll_n.
:.-._. -
v 3
e P 5
o ? LT
y. t...__...h.llﬂ....-_.__u. n_,._ - o ,w..._
e 2 ’l
& 7. "
SN P ”m
. u 7 5
A
. u. Y, gy
v . 1
- )
Ce L s 7
russ  =rPrR awa .._.u-f.._._n..t.-n P I ..___-.1» 5 ;
. T TR e xﬁ._.L.,. Sekires um
o Lo
S o
-’ A
£ o
F b
+ " "
3 . o
R LA 4 __..Lw..“__...
e g ga A ..__, . z : %
ﬂﬂﬁ&uﬁé&inliiﬁhﬁ!ﬁ?n & ... _..Hﬂ
7 20
.._,__1-. o ..,. .u. -, Ll
r - - : .
L AT ﬁ i
" - . | IT
. =
"
rd
.__,
4

L ..__

bt ey - -
gy .I._-._ ..u...r. 2+ . .\.l...l.l_..hlul...._._
Ly e .
A o .-
T e
£ bt

»

Ak

¥
¥

. T Oy
" - .
by Lg® -y

L]

W -*.'":_h_'- IR RIS S A e e i R )y

e

[t e
Huﬁ\ o
Tt W

4

_“...

A
e WS
) ﬁ..__ “-.. -
o 1n
AL,
i1

' ...___1_‘. “"..
Nl



US 10,228,091 B2

1

VALVE FOR A PRESSURIZED FLUID
CYLINDER AND CORRESPONDING
CYLINDER

CROSS REFERENCE TO RELATED
APPLICATIONS

This application 1s a 371 of International PCT Application

PCT/FR2014/053124 filed Dec. 2, 2014 which claims pri-
ority to French Patent Application No. 1450527 filed Jan. 22,
2014, the entire contents of which are incorporated herein by
reference.

BACKGROUND

The present invention relates to a valve for a pressurized
fluid cylinder and to a corresponding cylinder.

SUMMARY

The mvention relates more particularly to a valve for a
pressurized tluid cylinder, comprising a body provided with
an end 1ntended to be mounted 1n the orifice of a pressurized
fluid cylinder, the body of the valve accommodating a first
withdrawing circuit comprising a first, upstream end
intended to communicate with the storage volume of a
pressurized fluid cylinder and a second, downstream end
intended to be connected to a consumer of the withdrawn
gas, the first withdrawing circuit comprising a member for
regulating the flow rate and/or the pressure of the withdrawn
fluid between the upstream end and the downstream end, the
valve comprising a member for manually controlling the
regulating member, the control member being mounted so as
to be able to move relative to the body of the valve and
cooperating with the regulating member to control the tlow
rate and/or pressure of fluid allowed to circulate from the
upstream end to the downstream end depending on the
position of the control member with respect to the body, the
valve comprising an electronic device for indicating data
relating to the fluid content 1n a cylinder connected to the
valve, the electronic indicating device comprising a member
for acquiring, storing and processing data and at least one
data display connected to the member for acquiring, storing
and processing data, the valve comprising a sensor for
sensing the position of the member for manually controlling
the regulating member, the position sensor being connected
to the member for acquiring, storing and processing data in
order to transmit to the latter a signal indicative of the fluid
flow rate and/or pressure set by the regulating member, the
member for acquiring, storing and processing data being
configured to cause an information item relating to the flmd
flow rate and/or pressure set by the regulating member
and/or relating to the mode of use of the valve to be
displayed on the display in response to the reception of this
set flow rate and/or pressure signal.

The mvention relates to a valve provided with an elec-
tronic device for indicating physical data relating to the
content notably of pressurized gas 1n a pressurized fluid
cylinder. The invention relates notably to a device known as
an electronic digital pressure gage device. Reference may be
made for example to the document FR2868160A1, which
describes an example of such a device.

Such a device comprises a pressure sensor and an elec-
tronic logic which calculates and displays the data relating,
to the quantity of fluid and/or to autonomy.

In order to calculate and display such reliable autonomy
information, the device has to take several successive pres-
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sure measurements before evaluating the flow rate selected
by the valve user. This causes a calculating time which does
not make it possible to immediately display a selected
autonomy or withdrawing rate. Thirty to sixty seconds may
be necessary, for example. In addition, this device also has
an 1dentical reaction time 1 the withdrawing parameters are
changed (change in the selected withdrawing rate, etc.).
In addition, when the valve 1s used to supply oxygen to a
medical ventilator (withdrawing rate set by the ventilator),
the signal of pressure measured by the pressure gage under-
goes a phase oscillation with the ventilation phases. On
account of the great variety of ventilation modes, 1t 1s
difficult to calculate or display a relevant information item.
Such a device also does not make 1t possible to signal and
at the same time manage certain hazardous situations, nota-
bly when the user imperfectly selects a gas tlow rate via the
manual control member.
In known devices, 1f an incorrect value 1s selected, a
warning 1s generated and the flow rate of gas withdrawn 1s
maintained or interrupted.
It 1s an aim of the present invention to remedy all or some
of the abovementioned drawbacks of the prior art.
To this end, the valve according to the invention, which 1s
otherwise 1n accordance with the generic definition thereof
given 1n the preamble above, 1s essentially characterized 1n
that the manual control member and/or the regulating mem-
ber 1s able to move 1nto a plurality of separate positions that
correspond to respective tlow rate and/or pressure values of
fluid allowed to pass from the upstream end to the down-
stream end, and 1n that when the manual control member 1s
disposed 1n an intermediate position between two respective
adjacent flow rate and/or pressure values of fluid allowed to
pass Irom the upstream end to the downstream end, the
member for acquiring, storing and processing data 1s con-
figured to suppress the display of an information item
relating to the flmd flow rate and/or pressure set by the
regulating member or to select and display on the display or
to output one or both of these adjacent values and/or a value
between these two adjacent values and/or a range of values
defined by these two adjacent values.
This makes 1t possible to rapidly and automatically indi-
cate to the user that gas 1s being withdrawn, either on
account of a medical ventilator being supplied, or on account
of a leak.
Moreover, embodiments of the invention can include one
or more of the following features:
when the manual control member 1s disposed 1 an
intermediate position between two respective adjacent
flow rate and/or pressure values, the member for
acquiring, storing and processing data 1s configured to
also generate a visible and/or audible warning signal,

when the manual control member 1s disposed 1n an
intermediate position between two respective adjacent
flow rate and/or pressure values of fluid allowed to pass
from the upstream end to the downstream end, the
member for acquiring, storing and processing data 1s
configured to calculate and display on the display or
output an information item relating to the autonomy or
content of fluid remaining 1n the cylinder on the basis
of the higher value of the two adjacent values,

when the manual control member 1s disposed 1 an

intermediate position between two respective adjacent
flow rate and/or pressure values of fluid allowed to pass
from the upstream end to the downstream end, the
member for acquiring, storing and processing data 1s
configured to display on the display an information
item relating to the fluid tlow rate and/or pressure set by
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the regulating member that corresponds to the lower
value of the two adjacent values,
when the manual control member 1s disposed 1n an
intermediate position between two respective adjacent
flow rate and/or pressure values of fluid allowed to pass
from the upstream end to the downstream end, the
regulating member 1s designed to allow the withdrawal
of fluid at a non-zero tlow rate between said two
respective adjacent tlow rate and/or pressure values,
notably the value displayed,
when the manual control member 1s disposed 1n an
intermediate position between two respective adjacent
flow rate and/or pressure values of fluid allowed to pass
from the upstream end to the downstream end, the
regulating member 1s designed to allow the withdrawal
of fluid at a flow rate equal to one of said two respective
adjacent flow rate and/or pressure values,
the regulating member comprises a flow rate regulator
having calibrated orifices, the diflerent-sized calibrated
orifices of which can be disposed 1n turns on the path
of the fluid 1n the first withdrawing circuit depending
on the position of the manual control member,
the sensor for sensing the position of the control member
comprises at least one of: a capacitive sensor, an optical
sensor, a magnetic sensor, a mechanical sensor,
the sensor for sensing the position of the control member
comprises a mechanism that meshes with the control
member and a potentiometer, the mechanism having a
movable part that forms a wiper of the potentiometer,
the position sensor providing a voltage and/or resis-
tance value determined depending on the position of
the control member,
the valve has a pressure sensor intended to measure the
pressure within the storage volume of a fluid cylinder
connected to the valve, the pressure sensor being con-
nected to the member for acquiring, storing and pro-
cessing data 1n order to transmit to the latter a signal
indicative of the measured fluid pressure, the member
for acquiring, storing and processing data being con-
figured to calculate and display on the display an
information item relating to the autonomy or content of
remaining fluid in response to the reception of this
pressure signal,
the member for acquiring, storing and processing data 1s
configured to receive both the signal of pressure mea-
sured by the pressure sensor and the flow rate and/or
pressure signal provided by the position sensor and to
calculate an information 1tem relating to the autonomy
of remaining tluid from these two information items,
the autonomy of remaining fluid being determined by
calculating, from the initial pressure measured, the
theoretical decrease over time in pressure or the quan-
tity of gas generated by the withdrawing flow rate
and/or pressure set by the regulating member,
the member for acquiring, storing and processing data 1s
configured to:
calculate the actual variation 1n fluid quantity or pres-
sure measured by the pressure sensor,
calculate the theoretical vanation in fluid quantity or
pressure set by the regulating member,
compare the actual variation in quantity or pressure
measured by the pressure sensor with the theoretical
variation 1n quantity or pressure set by the regulating
member, and
generate a warning signal if the theoretical and actual
variations diverge to an extent greater than a given safety

threshold.
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at least one of the components and notably one of the

4

the member for manually controlling the regulating mem-

ber 1s movable mto a position known as the “closed”
position corresponding to closure of the first withdraw-
ing circuit, that 1s to say that the flow rate of fluid
allowed to pass from the upstream end to the down-
stream end i1s zero, and when the manual control
member 1s 1n its closed position and the variation in the
signal indicative of the fluid pressure within a cylinder
1s lower than a given variation threshold, the member
for acquiring, storing and processing data 1s configured
to cause a fixed information item relating to the pres-
sure and/or quantity of fluid in the cylinder to be
displayed on the display,

the sensor for sensing the position of the control member

comprises a converter for converting a mechanical
movement of the control member into an electrical

signal that 1s exploitable by the member for acquiring,
storing and processing data,

when the manual control member 1s 1n 1ts position known

as the closed position and the variation 1n the signal
indicative of the fluid pressure within a cylinder is
greater than a given variation threshold, the member for
acquiring, storing and processing data 1s configured to
calculate an information 1tem relating to the autonomy
of remaining fluid from the measurement of the 1mitial-
pressure signal and the vanation 1n this pressure signal
provided by the pressure sensor, the member for acquir-
ing, storing and processing data being configured to
cause this calculated autonomy information item and/or
an information item relating to the initial quantity or
pressure of fluid in the cylinder to be displayed on the
display,

when the manual control member 1s 1n 1ts position known

as the closed position and the variation 1n the signal
indicative of the fluid pressure within a cylinder is
greater than a given variation threshold, the member for
acquiring, storing and processing data 1s configured to
detect at least one characteristic of the form of the
variation 1n fluid pressure 1n the cylinder on account of
the withdrawal via the second withdrawing circuit, the
at least one characteristic comprising: a periodic char-
acter of the vaniation 1n pressure or quantity, the fre-
quency of the variation 1n pressure or quantity, the level
of variation 1n pressure or quantity,

sensors (position sensor, pressure sensor) 1s of the
clectrical type and powered by a battery and/or an
inductive system, said at least one component being
able to be powered non-continuously 1n order to save
energy, 1t being possible for the member for acquiring,
storing and processing data to be configured to ensure
this power supply when a measurement 1s taken,

when the manual control member 1s 1n its closed position

and the variation in the signal indicative of the tluid
pressure within a cylinder 1s greater than a given
variation threshold, the member for acquiring, storing
and processing data 1s configured to calculate an infor-
mation 1tem relating to the autonomy of remaining fluid
from the measurement of the mitial-pressure signal and
the variation 1n this pressure signal provided by the
pressure sensor, the member for acquiring, storing and
processing data being configured to cause this calcu-
lated autonomy information 1tem and/or an information
item relating to the mitial quantity or pressure of fluid
in the cylinder to be displayed on the display,

the member for acquiring, storing and processing data 1s

configured to recalculate and display automatically an
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update of the information relating to the autonomy or
content of fluid on receiving a signal from the position

sensor indicating a change n fluid flow rate and/or
pressure set by the regulating member via the control
member,

the member for acquiring, storing and processing data 1s
configured to calculate an information item relating to
the autonomy or content of fluid over a given period of
time of between thirty seconds and ten minutes, pret-
crably between one minute and six minutes, from the
pressure signal measured by the pressure sensor, the
member for acquiring, storing and processing data also
being configured to compare this autonomy informa-
tion calculated on the basis of the measured pressure
signal with the theoretical autonomy information cal-
culated from the variation 1n quantity or pressure set by
the regulating member,

the information relating to the autonomy or content of
fluid remaining in the cylinder i1s expressed 1in time
remaining (or, respectively, 1n quantity remaining) by
dividing the initial pressure measured by the pressure
sensor (or, respectively, a quantity of gas tlowing) by
the theoretical variation 1n pressure set by the regulat-
ing member (or, respectively, the variation 1n quantity
set by the regulating member), by a formula of the type:
Time remaining=Initial pressure/variation in pressure
set (or, respectively: Time remaining=Remaining quan-
tity/variation 1n quantity set), the mitial quantity being
estimated via the perfect gas equation PV=nRT or real
gas equation PV=/nRT (5.1. units), wherein P is the
pressure measured, V the known volume of the cylin-
der, n the quantity, R the perfect gas constant and T the
temperature measured or approximated to the ambient
temperature measured, 7 the compressibility known or
given by a table or calculation.

The mnvention also relates to a pressurized fluid cylinder
comprising a valve according to any one of the above
or following features.

According to one possible particular feature, after the
cylinder has been filled and before first withdrawal, the
member for acquiring, storing and processing data 1s con-
figured to cause a fixed information i1tem relating to the fluid
content 1n the cylinder to be displayed on the display until
the position sensor transmits a signal indicative of a flow rate
and/or the pressure of fluid withdrawn from the reservoir for
a given time and/or corresponding to a given quantity of
fluad.

The mvention can also relate to any alternative device or
method comprising any combination of the above or fol-
lowing features.

BRIEF DESCRIPTION OF THE DRAWINGS

Further particular features and advantages will become
apparent from reading the following description, which 1s
given with reference to the figures, 1n which:

FIG. 1 shows a schematic and partial side view 1llustrating,
a valve mounted on a pressurized gas cylinder according to
one possible exemplary embodiment of the invention,

FIG. 2 schematically and partially illustrates the structure
and operation of a part of the valve from FIG. 1,

FIGS. 3 to 5 schematically and partially illustrate the
structure and operation of three respective examples of
position sensors of a valve according to the invention,

FIG. 6 schematically shows two curves illustrating
examples of signals generated by one or more position
sensors from FIG. 5,
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FIGS. 7 and 8 schematically and partially illustrate the
structure and operation of a fourth example and a fifth
example, respectively, of a position sensor of the valve
according to the mvention,

FIG. 9 schematically shows an example of a pressure
curve measured over time.

DESCRIPTION OF PREFERRED
EMBODIMENTS

FIG. 1 schematically shows a pressurized gas cylinder 2
provided with a valve 1 that 1s able to implement the
ivention.

The valve 1 comprises a body provided with an end
intended to be mounted 1n the orifice of a pressurized fluid
cylinder 2 (for example by screwing).

In a conventional manner, the body of the valve 1 accom-
modates a first withdrawing circuit 3 comprising a {first,
upstream end 13 communicating with the storage volume of
the cylinder 2. The withdrawing circuit 3 comprises a
second, downstream end 23 intended to be connected to a
consumer ol the withdrawn gas (for example a patient 1n the
case of oxygen or some other medical gas).

The first withdrawing circuit 3 comprises a member 4 for
regulating the flow rate and/or the pressure of the withdrawn
fluid between the upstream end 13 and downstream end 23.
This regulating member 4 1s for example a flow rate regu-
lator having calibrated orifices 16, making it possible to
select a withdrawn gas flow rate (ct. the schematic depiction
in FIG. 3). Of course, any other regulating member 1s
concelvable, for example a valve with a proportional open-
ng.

The valve 1 comprises a member 5 for manually control-
ling the member 4. The control member 3 1s mounted so as
to be able to move relative to the body of the valve 1 and
cooperates with the regulating valve 4 to control the tlow
rate and/or pressure of fluid allowed to circulate depending
on the position of the control member 5 with respect to the
body of the valve. The control member 5 comprises for
example a rotary hand wheel. Of course, any other appro-
priate system 1s conceivable (pivoting lever, digital control,
wireless control via a remote control, etc.). For example, the
control member 5 selects a calibrated orifice and/or controls
a flow rate restriction valve depending on 1ts position among
a plurality of separate stable positions or a plurality of
positions of a continuous movement. In particular the stable
positions can be mechanically referenced by a hard point
(for example via a detent system).

The valve 1 comprises an electronic device 6 for indicat-
ing data relating to the content of fluid 1n a cylinder 2
connected to the valve 1. The device can be of the type
comprising a member 7 for acquiring, storing and process-
ing data and at least one data display 8 connected to the
member 7 for acquiring, storing and processing data. The
member 7 for acquiring, storing and processing data com-
prises for example a computer and/or a microprocessor or
any other equivalent system.

Of course, this device can have one or more data receiving,
members (via a wired and/or wireless connection) and also
one or more data output members (via a wired and/or
wireless connection).

The valve 1 preferably has a sensor 9 for sensing the
position ol the member 5 for manually controlling the
regulating member 4. The position sensor 9 1s connected to
the member 7 for acquiring, storing and processing data in
order to transmit to the latter a signal indicative of the fluid
tlow rate and/or pressure set by the regulating member 4. For
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example, the sensor 9 for sensing the position of the control
member 5 comprises a converter for converting the
mechanical movement of the control member 1nto an elec-
trical signal that 1s exploitable by the member 7 for acquir-
ing, storing and processing data.

The detector 1s for example secured to a fixed part of the
valve or, respectively, the control member, the detector
outputting an electrical or digital signal determined depend-
ing on the position of the control member 3. This signal can
be output 1n a wired and/or wireless manner.

The sensor 9 for sensing the position of the control
member 5 can comprise for example at least one of: a
capacitive sensor, a magnetic sensor, a mechanical sensor, an
optical sensor.

The manual control member 5 and/or the regulating
member 4 may be able to move into a plurality of separate
positions (which are or are not mechanically stable) that
correspond to respective flow rate and/or pressure values of
fluid allowed to pass from the upstream end 13 to the
downstream end. According to one advantageous particular
teature, when the manual control member 5 1s disposed 1n an
intermediate position between two respective adjacent tlow
rate and/or pressure values of fluid allowed to pass from the
upstream end 13 to the downstream end 23, the member 7
for acquiring, storing and processing data 1s configured to
select and display on the display 8 one or both of these
adjacent values or an intermediate value between these two
adjacent values. Alternatively, when the manual control
member 5 1s disposed 1n an intermediate position between
two respective adjacent tlow rate and/or pressure values, the
member 7 for acquiring, storing and processing data can be
configured to display a tlow rate/pressure range delimited by
the two adjacent values. For example, 1f the user positions
the control member 5 between the positions “n liters per
minute” and “n+1 liters per minute” (n being an integer), the
member 7 for acquiring, storing and processing data can be
configured to display “between n and n+1 liters per minute”.

Alternatively, 1n this scenario, the member 7 for acquir-
ing, storing and processing data can be configured to sus-
pend the display of all or some of the figures. In other words,
in the event of an incorrect selected between two adjacent
values, the display no longer displays the selected flow
rate/pressure value or the value of the autonomy or the
content calculated to remain in the cylinder. The latter
solution will also have a greater influence on the user to
correct his incorrect selection.

Preferably, the member 7 for acquiring, storing and pro-
cessing data displays and/or signals the most critical or most
uniavorable value for the user (wireless remote transmission
or wired or audible transmission).

This makes it possible to ergonomically warn the user of
incorrect manipulation by displaying relevant but disadvan-
tageous mnformation, obliging him to correct his selection.

For example, when the manual control member S5 1s
disposed 1n an intermediate position between two respective
adjacent flow rate values, the member 7 for acquiring,
storing and processing data i1s configured to calculate and
display on the display 8 an imnformation item relating to the
autonomy or content of fluid remaining in the cylinder on the
basis of the higher value of the two adjacent values.

Thus, if, for example, the user positions the control
member 5 between the positions n liters per minute and n+1
liters per minute (n being an integer), the member 7 for
acquiring, storing and processing data can be configured to
calculate autonomy based on the withdrawn flow rate value
of n+1 liters per minute (less autonomy than 11 it had been
calculated with the value of n liters per minute).
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Similarly, when the manual control member 5 1s disposed
in an intermediate position between two respective adjacent
flow rate values, the member 7 for acquiring, storing and
processing data can be configured to display on the display
8 an information 1tem relating to the withdrawn flow rate set
by the regulating member 4 that corresponds to the lower
value of the two adjacent values. Thus, 11, for example, the
user positions the control member 5 between the positions n
liters per minute and n+1 liters per minute (n being an
integer ), the member 7 for acquiring, storing and processing
data can be configured to display on the display 8 an
information item based on the withdrawn tlow rate value of
n liters per minute (the lower flow rate, which may for
example be less than the medical prescription). This, 1n
addition to or instead of an alarm, will cause the user to react
so as to correct the tlow rate selection.

The device can be configured to deliver 1n this case a fluid
flow rate corresponding to one of the two adjacent values,
notably the displayed value.

Preferably, when the manual control member 5 1s dis-
posed 1n an intermediate position between two respective
adjacent flow rate and/or pressure values of fluid allowed to
pass from the upstream end 13 to the downstream end 23, the
regulating member 4 1s designed to allow the withdrawal of
fluid at a non-zero flow rate between said two respective
adjacent tlow rate and/or pressure values, notably the value
displayed.

Alternatively, when the manual control member 5 1is
disposed 1n an intermediate position between two respective
adjacent flow rate and/or pressure values of fluid allowed to
pass from the upstream end 13 to the downstream end 23, the
regulating member 4 1s designed to allow the withdrawal of
fluid at a flow rate equal to one of said two respective
adjacent flow rate and/or pressure values.

In addition, when the regulating member 4 makes it
possible to vary the tlow rate or pressure continuously (in a
non-discrete manner), the member 7 for acquiring, storing
and processing data can be configured to display the actual
flow rate value selected.

As 1llustrated 1n FIG. 3, the sensor 9 for sensing the
position of the control member 5 can comprise for example
a mechanism 19 that meshes with the control member 5 (a
meshing and/or notching system) and a potentiometer 39.
The mechanism has a moving part 29 (for example a wheel
or a rod or a rack) that forms a wiper of the potentiometer
39. In this way, the position sensor 9 supplies a voltage
and/or resistance value determined depending on the posi-
tion of the control member 3.

In the example 1mn FIG. 4, the sensor 9 for sensing the
position ol the control member 5 comprises a mechanism
that meshes with the control member 5 comprising an
optical and/or digital encoder 49, for example a wired
encoder (live wire and ground wire). The encoder 49 sup-
plies a digital signal determined depending on the position
of the control member 5. Depending on the position of the
mechanism, one or more wires are live or short-circuited,
forming a plurality of separate signals for characterizing
different positions (for example 2”"' for a system having n
WIres).

As 1illustrated 1 FIG. 5, the sensor 9 for sensing the
position of the control member 5 can comprise a magnetic
system having at least one magnet 59 secured to the control
member 5 and at least one detector 69, 79 for detecting the
magnetic field of the at least one magnet 59. For example
three magnets 59 are secured to the control member 5. If the
control member 5 moves (such as by rotation), one detector
69 detects for example a magnetic field E depending on the
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movement DD which oscillates and makes 1t possible to
characterize a plurality of positions (ci. FIG. 6). When the
device comprises a second detector 79 (or more), several
separate signals can be exploited simultaneously 1n order to
improve the detection of the separate positions.

As 1llustrated i FIGS. 7 and 8, the sensor 9 for sensing
the position of the control member 5 can comprise a capaci-
tive system 109 that measures an electrical capacitance
between a fixed magnetic reference 89 and a moving part 99
connected to the control member 3.

All of these systems have the advantage of reliable
detection without the need to provide electric wires linked to
a moving part of the mechanism.

The potentiometer system and more generally each detec-
tion system can be calibrated easily during production.

For example, the potentiometer 39 or detector of the
sensor 9 for sensing the position of the control member 5 can
be calibrated by measuring the voltage or resistance value
(or magnetic field and capacitance value) that it supplies
corresponding to said closed position (zero flow rate). Next,
it 1s possible to measure the voltage or resistance value
supplied by the potentiometer 39 which corresponds to an
extreme position of the control member 5 with respect to the
closed position. The intermediate voltage or resistance val-
ues supplied by the potentiometer 39 are attributed respec-
tively to the intermediate positions of the control member 5
between the closed position and the extreme position. (Like-
wise for the detection of some other physical varnable,
magnetic field, capacitance, etc., where the intermediate
positions of the signal can be allocated respectively to the
intermediate positions of the control member 5).

Alternatively or in addition, the potentiometer 39 of the
sensor 9 for sensing the position of the control member 5 can
be calibrated by measuring the voltage or resistance value
that 1t supplies corresponding to a position of the control
member 5 1n which no pressure variation 1s measured by the
pressure sensor 10 for a given time, for example one to three
minutes. This position (this value of the signal) 1s defined as
being the closed position of the circuit (zero tlow rate). This
way of defining the closed position can be applied to the
other examples (magnetic field, capacitance, etc.).

As 1llustrated 1n FIG. 2, the valve preferably also has a
pressure sensor 10 intended to measure the pressure within
the storage volume of the cylinder 2. The pressure sensor 10
1s connected to the member 7 for acquiring, storing and
processing data 1n order to transmit to the latter (1in a wired
and/or wireless manner) a signal indicative of the flmd
pressure measured, notably 1n real time or periodically.

The member 7 for acquiring, storing and processing data
can be configured to calculate and display on the display 8
an 1mformation 1tem relating to the autonomy or content of
remaining tfluid 1n response to the reception of this pressure
signal delivered by the sensor 10.

Preferably, the member 5 for manually controlling the
regulating member 4 1s movable 1nto a position known as the
“closed” position corresponding to closure of the first with-
drawing circuit 3. In other words, the flow rate of fluid
allowed to pass from the upstream end 13 to the downstream
end 23 1s zero. When the manual control member 5 1s 1n 1ts
closed position and the varniation in the signal indicative of
the fluid pressure within a cylinder 2 1s lower than a given
variation threshold (for example equivalent to a pressure
drop of 10 mbar/min (0.05 I/min) measured by the pressure
sensor 10), the member 7 for acquiring, storing and pro-
cessing data 1s preferably configured to cause a fixed infor-
mation 1tem relating to the pressure and/or quantity of tluid
in the cylinder 2 to be displayed on the display 8.
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In other words, the device detects that the cylinder 12 1s
not being emptied and displays for example an information
item relating to 1ts content.

As 1llustrated 1n FIG. 1, the valve 1 preferably comprises
a second withdrawing circuit 11, for example separate from
the first withdrawing circuit 3, which bypasses the flow rate

and/or pressure regulating member 4 of the first withdrawing
circuit 3.

If need be, this second withdrawing circuit 11 can have a
portion 1n common with the first withdrawing circuit 3.

This second withdrawing circuit 11 1s provided for
example to supply a gas at a regulated pressure (via a
pressure relief valve 14). For example, the second withdraw-
ing circuit 11 supplies a variable or fixed pressure of around
3 to 10 bar to a user appliance. For example, the second
withdrawing circuit 11 has an outlet connection 101 (for
example via a toothed connector) that can be connected to a
medical ventilator in order to supply oxygen thereto.

This second withdrawing circuit 11 can supply gas from
the cylinder 2 mndependently of the first withdrawing circuit
3. Thus, when the manual control member 5 1s 1n its closed
position and the variation 1n the signal indicative of the tluid
pressure within a cylinder 2 (measured by the pressure
sensor 10) 1s greater than a given vanation threshold (for
example 25 mbar per minute), the member 7 for acquiring,
storing and processing data can detect withdrawal of tluid
via the second withdrawing circuit 11 or, if this second
withdrawing circuit 11 1s not being used, a possible leak of
flud.

The member 7 for acquiring, storing and processing data
can, 1if need be, cause an information item relating to
withdrawal via the second withdrawing circuit 11 and or
relating to a leak (warning signal) to be displayed on the
display 8 or to be output (wirelessly, 1n a wired manner or
audibly).

In particular, when the manual control member 5 1s in 1ts
position known as the closed position and the vaniation 1n the
signal indicative of the fluid pressure within a cylinder 1s
greater than a given varnation threshold (for example 25
mbar per minute), the member 7 for acquiring, storing and
processing data 1s configured to detect at least one charac-
teristic of the form of the vanation in fluid pressure in the
cylinder on account of the withdrawal via the second with-
drawing circuit 11.

The at least one characteristic comprises for example: a
periodic character of the variation 1n pressure or quantity, the
frequency of the variation 1n pressure or quantity, the level
of variation in pressure or quantity, efc.

As 1llustrated schematically in FIG. 10, this makes it
possible to instantaneously detect, at the end of two to three
pressure oscillations, for example periodic withdrawal cor-
responding to a gas supply to a respiratory ventilator.
Specifically, even 11 the gas withdrawn does not pass through
the flow rate regulator 4, the flow rate 1s regulated directly
by a ventilator and depends on the patient’s breathing. This
flow rate thus delivered 1s not constant but oscillates over
time (depending on the patient’s breathing).

The member 7 for acquiring, storing and processing data
can be configured to detect (recognize) a drop 1n pressure
characteristic of ventilation using the following principle:

measuring the pressure signal 1n a close periodic manner

(for example every 0.5 to two seconds, notably every
second),

identifying a signal of the square wave type with a

frequency of five to twenty-five square waves (respi-
rations) per minute.
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In order to calculate the remaining gas autonomy from
such a signal, the member 7 for acquiring, storing and
processing data can be configured to measure the pressure
drop over the optima in order to deduce therefrom the
equivalent rate of decrease (ci. reference 15 in FIG. 9).
Alternatively or in addition, the member 7 for acquiring,
storing and processing data can be configured to work out an
average drop 1n pressure over a relatively long time (several
minutes, for example ten minutes) so as to remove 1mage
Inaccuracies.

In the event that this pressure signal does not correspond
to a ventilation signal (for example a continuous decreasing,
variation), the member 7 for acquiring, storing and process-
ing data can determine that 1t 1s a leak or incorrect use of the
gas, and can signal this 1n the same way.

Thus, 1in this case, the simultaneous detection of the
closed position (scale “0”="zero” for example) at the posi-
tion detector 5 and a pressure drop, 1t 1s then possible to
instantaneously and automatically detect the mode of use of
the cylinder 2. A rapid autonomy calculation algorithm
described below 1s not used, and an autonomy calculation
approprate for this manner of withdrawal can be carried out
by the member 7 for acquiring, storing and processing data.

This autonomy calculation algorithm based on the pres-
sure measurement 10 can then be mitiated automatically.

In addition, when the manual control member 5 1s 1n 1ts
closed position and the vanation in the signal indicative of
the fluid pressure within a cylinder 2 1s greater than a given
variation threshold, the member 7 for acquiring, storing and
processing data can be configured to calculate an informa-
tion item relating to the autonomy of remaining fluid from
the measurement of the mitial-pressure signal and the varia-
tion 1n this pressure signal provided by the pressure sensor
10. The member 7 for acquiring, storing and processing data
can notably be configured to cause this calculated autonomy
information 1tem and/or an information 1tem relating to the
initial quantity or pressure of fluid in the cylinder 2 to be
displayed on the display 8.

The pressure sensor 10 can be situated for example at the
upstream end of the first withdrawing circuit 3 and/or at the
second withdrawing circuit 11.

In addition, the member 7 for acquiring, storing and
processing data can be configured to cause an information
item relating to the fluid tlow rate and/or pressure set by the
regulating member 4 to be displayed on the display 8 in
response to the reception of this set flow rate and/or pressure
signal.

The member 7 for acquiring, storing and processing data
can thus be configured to receive both the signal of pressure
P measured by the pressure sensor 10 and the flow rate
and/or pressure D signal supplied by the position sensor 9.
The member 7 for acquiring, storing and processing data can
thus be programmed to calculate an mformation 1tem relat-
ing to the autonomy of remaining flmd from these two
information items, the autonomy of remaining fluid being
determined by calculating, from the initial pressure mea-
sured, the theoretical decrease over time 1n pressure or the
quantity ol gas generated by the withdrawing flow rate
and/or pressure D set by the regulating member 4.

In addition, the member 7 for acquiring, storing and
processing data can be configured to:

calculate the actual variation 1n flmd quantity or pressure

measured by the pressure sensor 10,
calculate the theoretical variation in fluid quantity or
pressure set by the regulating member 4,
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compare the actual vanation in quantity or pressure
measured by the pressure sensor 10 with the theoretical
variation in quantity or pressure set by the regulating
member 4, and

generate a warning signal 1f the theoretical and actual

variations diverge to an extent greater than a given
safety threshold (for example diverge by 15 to 30%,
and notably 25%).

The mformation relating to the autonomy or content of
fluid remaining 1n the cylinder 2 can be expressed in time
remaining (or, respectively, in quantity remaining) by divid-
ing the mnitial pressure measured by the pressure sensor 10
(or, respectively, a quantity of gas flowing) by the theoretical
variation in pressure set by the regulating member 4 (or,
respectively, the vanation in quantity set by the regulating
member (4)), by a formula for example of the type: Time
remaining=Initial pressure/variation in pressure set (or,
respectively: Time remaining=Remaining fluid content/
variation in quantity set).

The theoretical variations in quantity or pressure can be
calculated for example via the perfect gas equation PV=nRT
or real gas equation PV=/nRT (S.1. units), where P 1s the
pressure measured, V the known volume of the cylinder, n
the quantity, R the perfect gas constant and T the tempera-
ture measured or approximated to the ambient temperature
measured, 7 the compressibility factor presumed to be
known (table or calculation). Similarly, the conversions
between pressure and quantity can be calculated via the
perfect gas equation or any other equivalent formula, the
volume of the cylinder 2 being known and entered in the
member 7 for acquiring, storing and processing data and the
temperature can be measured by an ambient external sensor
or calculated or entered or approximated.

The member 7 for acquiring, storing and processing data
can be configured to calculate an mformation item relating
to the autonomy or content of fluid over a given period of
time ol between fifteen seconds and ten minutes, and pret-
erably between thirty seconds and five minutes, from the
signal of pressure measured by the pressure sensor 10. The
member 7 for acquiring, storing and processing data can also
be configured to compare this autonomy information calcu-
lated on the basis of the measured pressure P signal with the
theoretical autonomy information calculated from the varia-
tion 1n quantity or pressure set by the regulating member 4.

The dynamic pressure measurement can make 1t possible
to adjust the display of the eflective tlow rate withdrawn
and/or the autonomy displayed more precisely, 1f necessary.

Similarly, the member 7 for acquiring, storing and pro-
cessing data can be configured to recalculate and display
automatically an update of the information relating to the
autonomy or content of fluid on receiving a signal from the
position sensor 9 indicating a change 1n fluid flow rate and/or

pressure set by the regulating member 4 via the control
member 3.

In addition, the member 7 for acquiring, storing and
processing data can be configured to have a guarantee seal
function indicating that the cylinder 2 has not been used after
being filled. Thus, before first withdrawal, the member 7 for
acquiring, storing and processing data can cause a fixed
information 1tem relating to the fluid content in the cylinder
2 (and/or the information item of the “cylinder tull” type) to
be displayed on the display 8 until the position sensor 9
transmits a signal indicative of a flow rate and/or the
pressure of fluid withdrawn from the reservoir 2 for a given
time and/or corresponding to a given quantity of fluid (for
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example 20 liters of gas withdrawn). This detection can be
carried out or completed by the information provided by the
pressure sensor 10.

Although the invention 1s relatively simple and inexpen-
s1ve, 1t 1s easy to see that 1t makes it possible to display flow
rate and autonomy information more quickly.

The mvention applies advantageously to pressurized gas
cylinders, notably cylinders containing pressurized oxygen.

The 1nvention claimed 1s:
1. A valve for a pressurized flmd cylinder, the valve
comprising;
a body provided with an end configured to be mounted in
an orifice of the pressurized fluid cylinder,
the body of the valve accommodating a first withdraw-
ing circuit comprising a first, upstream end intended
to communicate with a storage volume of the pres-
surized fluid cylinder and a second, downstream end
configured to be connected to a consumer,
the first withdrawing circuit comprising a member for
regulating a flow rate and/or a pressure ol a with-
drawn fluid between the upstream end and the down-
stream end,
a member for manually controlling the regulating mem-
ber,
the control member being mounted to be able to move
relative to the body of the valve and cooperating with
the regulating member to control the tlow rate and/or
pressure ol fluud allowed to circulate from the
upstream end to the downstream end depending on a
position of the control member with respect to the
body,
an electronic device for indicating data relating to a fluid
content 1n the pressurized fluid cylinder,
the electronic indicating device comprising a member
for acquiring, storing and processing data and at least
one data display connected to the member for acquir-
ing, storing and processing data,
a sensor for sensing a position of the member for manu-
ally controlling the regulating member,
the position sensor being connected to the member for
acquiring, storing and processing data in order to
transmit a signal indicative of the fluid flow rate
and/or pressure set by the regulating member,
the member for acquiring, storing and processing data
being configured to cause an information item relating
to the fluid flow rate and/or pressure set by the regu-
lating member and/or relating to a mode of use of the
valve to be displayed on the display in response to a
reception of this set tlow rate and/or pressure signal,
wherein the manual control member and/or the regu-
lating member 1s able to move into a plurality of
separate positions that correspond to respective tlow
rate and/or pressure values of fluid allowed to pass
from the upstream end to the downstream end, and 1n
that when the manual control member 1s disposed 1n an
intermediate position between two respective adjacent
flow rate and/or pressure values of fluid allowed to pass
from the upstream end to the downstream end,
the member for acquiring, storing and processing data
being configured to suppress the display of an infor-
mation 1tem relating to the fluud flow rate and/or
pressure set by the regulating member or to select and
display on the display or to output one or both of these
respective adjacent values and/or a value between these
two respective adjacent values and/or a range of values
defined by these two respective adjacent values.
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2. The valve of claim 1, wherein when the manual control
member 1s disposed 1n an intermediate position between two
respective adjacent flow rate and/or pressure values, the
member for acquiring, storing and processing data 1s con-
figured to also generate a visible and/or audible warning
signal.

3. The valve of claim 1, wherein when the manual control
member 1s disposed 1n an intermediate position between two
respective adjacent tlow rate and/or pressure values of tluid
allowed to pass from the upstream end to the downstream
end, the member for acquiring, storing and processing data
1s configured to calculate and display on the display or
output an information item relating to an autonomy or
content of fluid remaining 1n the pressurized tluid cylinder
on the basis of the higher value of the two respective
adjacent values.

4. The valve of claim 1, wherein when the manual control
member 1s disposed 1n an intermediate position between two
respective adjacent flow rate and/or pressure values of fluid
allowed to pass from the upstream end to the downstream
end, the member for acquiring, storing and processing data
1s configured to display on the display an information 1tem
relating to the flmd flow rate and/or pressure set by the

regulating member that corresponds to the lower value of the
two respective adjacent values.

5. The valve of claim 1, wherein when the manual control
member 1s disposed 1n an intermediate position between two
respective adjacent flow rate and/or pressure values of fluid
allowed to pass from the upstream end to the downstream
end, the regulating member 1s designed to allow the with-
drawal of fluid at a non-zero tlow rate between said two
respective adjacent flow rate and/or pressure values.

6. The valve of claim 1, wherein when the manual control
member 1s disposed 1n an intermediate position between two
respective adjacent tlow rate and/or pressure values of tluid
allowed to pass from the upstream end to the downstream
end, the regulating member 1s designed to allow the with-
drawal of fluid at a flow rate equal to one of said two
respective adjacent tlow rate and/or pressure values.

7. The valve of claim 1, wherein the regulating member
further comprises a flow rate regulator having calibrated
orifices with different-sized calibrated orifices, the different-
s1zed calibrated orifices of which can be disposed in turns on
a path of the fluid 1n the first withdrawing circuit depending
on the position of the manual control member.

8. The valve of claim 1, wherein the sensor for sensing the
position of the control member further comprises at least one
ol: a capacitive sensor, an optical sensor, a magnetic sensor,
a mechanical sensor.

9. The valve of claim 1, wherein the sensor for sensing the
position of the control member further comprises a mecha-
nism that meshes with the control member and a potenti-
ometer, the mechanism having a movable part that forms a
wiper ol the potentiometer, the position sensor providing a
voltage and/or resistance value determined depending on the
position of the control member.

10. The valve of claim 1, further comprising a pressure
sensor configured to measure a pressure within the storage
volume of the pressurized fluid cylinder, the pressure sensor
being connected to the member for acquiring, storing and
processing data in order to transmit a signal indicative of the
measured fluid pressure, the member for acquiring, storing
and processing data being configured to calculate and dis-
play on the display an information item relating to an
autonomy or content of remaining fluid in response to a
reception of this pressure signal.
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11. The wvalve of claim 10, wherein the member for
acquiring, storing and processing data 1s configured to
receive both the signal of pressure measured by the pressure
sensor and the flow rate and/or pressure signal provided by
the position sensor and to calculate an information item
relating to the autonomy of remaining tluid from these two
information 1tems, the autonomy of remaining fluid being
determined by calculating, from an initial pressure mea-
sured, a theoretical decrease over time in pressure or a
quantity of fluid generated by the withdrawing flow rate
and/or pressure set by the regulating member (4).

12. The valve of claim 10, wherein the member for
acquiring, storing and processing data 1s configured to:

Calculate an actual varniation in fluid quantity or pressure

measured by the pressure sensor,

calculate a theoretical vanation 1n fluid quantity or pres-

sure set by the regulating member,

compare an actual variation in quantity or pressure mea-

sured by the pressure sensor with the theoretical varia-
tion 1n quantity or pressure set by the regulating mem-
ber, and

generate a warning signal if the theoretical and actual

variations diverge to an extent greater than a given
safety threshold.
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13. The valve of claam 10, wherein the member {for
manually controlling the regulating member 1s movable 1nto
a closed position corresponding to closure of the first
withdrawing circuit, and in that, when the manual control
member 1s 1n the closed position and a variation in the signal
indicative of the fluid pressure within the pressurized fluid
cylinder 1s lower than a given vanation threshold, the
member for acquiring, storing and processing data 1s con-
figured to cause a fixed information item relating to the
pressure and/or quantity of fluid 1 the cylinder to be
displayed on the display.

14. A pressurized fluid cylinder, comprising a valve as
claimed 1n claim 1.

15. The cylinder of claim 14, wherein after the cylinder
has been filled and before first withdrawal, the member for
acquiring, storing and processing data 1s configured to cause
a fixed information 1tem relating to the fluid content 1n the
cylinder to be displayed on the display until the position
sensor transmits a signal indicative of a flow rate and/or the
pressure of fluid withdrawn from the reservoir for a given
time and/or corresponding to a given quantity of fluid.
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